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(54) ELECTRONIC COMPONENT, CIRCUIT BOARD HAVING SAME, AND ELECTRONIC DEVICE

(57)  An electronic element (22), a circuit board (21)
with an electronic element (22), and an electronic device
are provided, and relate to the field of electronic device
technologies, to shorten a heat dissipation path of the
electronic element (22), improve heat dissipation effi-
ciency of the electronic element (22), and ensure in-
put/outputimpedance matching performance of the elec-
tronic element (22). The electronic element (22) includes
a substrate (221) and a first input pad (222), at least one
chip (223), and a first output pad (224) that are disposed
on a first surface (221a) of the substrate(221), where the

first input pad (222), the at least one chip (223), and the
first output pad (224) are sequentially connected, the first
input pad (222) and the first output pad (224) are directly
disposed on the first surface (221a) of the substrate
(221), and a surface of the first input pad (222) facing
away from the substrate (221) and a surface of the first
output pad (224) facing away from the substrate (221)
constitute a partial area of an outer surface of the elec-
tronic element (22). The electronic element (22) is used
as a power amplifier.

22 222 22la 223 224

NI

)

221

FIG. 7

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 064 337 A1 2

Description
TECHNICAL FIELD

[0001] This application relates to the field of electronic
device technologies, and in particular, to an electronic
element, a circuit board with an electronic element, and
an electronic device.

BACKGROUND

[0002] In electronic devices such as a wireless base
station, heat dissipation needs to be performed on a cir-
cuit board with a high integrated high-density arrange-
ment of electronic elements on the circuit board. In ad-
dition, to integrate more electronic elements on the circuit
board, the electronic elements tend to be modular.
[0003] For example, FIG. 1 is a modular electronic el-
ement 01 in the conventional technology. As shown in
FIG. 1, the electronic element 01 includes a substrate
011, a chip 012, an input pad 013, an output pad 014,
and a plastic packaging layer 015. The substrate 011
includes a first surface 011a and a second surface 011b
that are opposite to each other. The chip 012 is disposed
on the first surface 011a, the inputpad 013 and the output
pad 014 are disposed on the second surface 011b. An
input terminal of the chip 012 is connected to the input
pad 013 through a first metalized through hole 016, and
an output terminal of the chip 012 is connected to the
output pad 014 through a second metalized through hole
017. The plastic packaging layer 015 is disposed on the
first surface 011a of the substrate 011, and wraps the
chip 012.

[0004] The electronic element 01 shown in FIG. 1 is
usually surface-mounted on a circuit board. FIG. 2 is a
schematic diagram of a structure of the electronic ele-
ment 01 surface-mounted on a circuit board 02. Refer to
FIG. 2. The substrate 011 of the electronic element 01
is attached to the circuit board 02. The input pad and the
output pad of the electronic element 01 are respectively
welded to an output pad and an input pad of the circuit
board 02. A surface of the circuit board 02 facing away
from the electronic element 01 is attached to a radiator
03 by using a colloid heat conducting material. In this
way, heat generated by the chip 012 in the electronic
element 01 is transferred to the radiator 03 after sequen-
tially passing through the substrate 011 and the circuit
board 02, to cool the electronic element 01. This cooling
path is long, and heat dissipation efficiency is low. To
improve heat dissipation efficiency of an electronic ele-
ment, in some conventional technologies, the electronic
element 01 is attached to a surface of a circuit board
facing a radiator in a flip-mounted manner. FIG. 3 is a
schematic diagram of a structure of the electronic ele-
ment 01 attached to the surface of the circuit board 02
facing the radiator 03 in a flip-mounted manner. Refer to
FIG. 3. The substrate 011 of the electronic element 01
is directly attached to the radiator 03, and a heat dissi-
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pation path of the electronic element 01 is short, and heat
dissipation efficiency is high. When the electronic ele-
ment 01 is flip-mounted, an electrical connection struc-
ture needs to be disposed in the electronic element 01,
to lead out the input terminal and the output terminal of
the chip 012, to implement electrical connection to the
circuit board 02. In some existing solutions, as shown in
FIG. 3, the input pad 013 and the output pad 014 of the
electronic element 01 are disposed on the first surface
011a of the substrate 011. The input terminal of the chip
012 is connected to the input pad 013, and the output
terminal of the chip 012 is connected to the output pad
014. The input pad 013 and the output pad 014 each are
welded with a copper pillar A, and the copper pillar A is
encapsulated in the encapsulation layer 015. A surface
of one terminal of the copper pillar A facing away from
the substrate 011 is not covered by the encapsulation
layer 015. The electronic element 01 is welded to the
input pad and the output pad of the circuit board 02
through surfaces of two copper pillars A facing away from
the substrate 011. Toimplement good impedance match-
ing of the electronic element 01, processing accuracy
and assembling accuracy of the copper pillar A are re-
quired to be high. However, because a size of the elec-
tronic element 01 is small, a diameter and a length of the
copper pillar A that can be installed in the electronic el-
ement 01 are short, resulting in large processing difficul-
ty, low accuracy, and low assembling accuracy of the
copper pillar A on the substrate 011. This easily affects
input/output impedance matching performance of the
electronic element 01. In some other existing solutions,
as shown in FIG. 4, a printed circuit board B with a me-
talized through hole is used to replace the copper pillar
A in a solution shown in FIG. 3. The input pad 013 and
the output pad 014 are respectively connected to the in-
put pad and the output pad of the circuit board 2 through
two metalized through holes on the printed circuit board
B. Supported by the printed circuit board B, dimensional
accuracy of the metalized through hole may be high, so
that an influence on input/output impedance matching
performance of the electronic element 01 can be reduced
to some extent. However, in a process of processing and
assembling of the printed circuit board B with a metalized
through hole, there may be an unavoidable error, and
the input/output impedance matching performance of the
electronic element 01 is still affected.

SUMMARY

[0005] Embodiments of this application provide an
electronic element, a circuit board with an electronic el-
ement, and an electronic device, to shorten a heat dissi-
pation path of the electronic element, improve heat dis-
sipation efficiency of the electronic element, and ensure
input/output impedance matching performance of the
electronic element.

[0006] To achieve the foregoing objectives, the follow-
ing technical solutions are used in embodiments of this
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application.

[0007] According to a first aspect, some embodiments
of this application provide an electronic element, includ-
ing a substrate, and a first input pad, at least one chip,
and a first output pad that are disposed on a first surface
of the substrate. The chip includes but is not limited to a
power amplifier chip. The first input pad, the at least one
chip, and the first output pad are sequentially connected.
The first input pad and the first output pad are directly
disposed on the first surface of the substrate. A surface
of the first input pad facing away from the substrate and
a surface of the first output pad facing away from the
substrate constitute a partial area of an outer surface of
the electronic element.

[0008] Compared with that in a conventional technol-
ogy, when the electronic element provided in this em-
bodiment of this application is flip-mounted on a circuit
board and attached to a radiator, heat generated by the
at least one chip in the electronic element during opera-
tion may be directly transferred to the radiator through
the substrate. Therefore, the circuit board with the elec-
tronic element has a short heat dissipation path and high
heat dissipation efficiency. In addition, the first input pad
and the first output pad are directly disposed on the first
surface of the substrate, and the surface of the first input
pad facing away from the substrate and the surface of
the first output pad facing away from the substrate con-
stitute a partial area of the outer surface of the electronic
element. Therefore, the surface of the first input pad fac-
ing away from the substrate and the surface of the first
output pad facing away from the substrate are disposed
to be exposed. That is, the surface of the first input pad
facing away from the substrate and the surface of the
first output pad facing away from the substrate are not
covered. The first input pad and the first output pad may
be directly welded to an output pad and an input pad that
are on the circuit board. There is no intermediate con-
nection structure between the first input pad and the out-
put pad on the circuit board and between the first output
pad and the input pad on the circuit board. A lead-out
path of each of an input terminal and an output terminal
ofthe chip inthe electronic elementis short, and accuracy
of the lead-out line is high. Therefore, input/output im-
pedance matching performance of the electronic element
can be effectively ensured.

[0009] Optionally, the substrate includes a heat dissi-
pation layer and a dielectric layer that are stacked. At
least one accommodate groove is disposed on the die-
lectric layer, and the accommodate groove penetrates
the dielectric layer. An area that is on a surface of the
heat dissipation layer and that is opposite to the accom-
modate groove, a side of the accommodate groove, and
a surface of the dielectric layer facing away from the heat
dissipation layer constitute the first surface of the sub-
strate. The at least one chip is disposed in the at least
one accommodate groove and is fastened in the area
that is on the surface of the heat dissipation layer and
that is opposite to the accommodate groove. The first
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input pad and the first output pad are disposed on the
surface of the dielectric layer facing away from the heat
dissipation layer. In this way, because heat conducting
performance of the heat dissipation layer is good, heat
generated by the at least one chip during operation may
be rapidly transferred from the heat dissipation layer to
the radiator. This improves heat dissipation performance
of the electronic element. In addition, because the die-
lectriclayer has insulation performance, the dielectriclay-
er may implement insulation isolation between the first
input pad and the heat dissipation layer, between the first
output pad and the heat dissipation layer, and between
the heat dissipation layer and a connection line among
the first input pad, the at least one chip, and the first
output pad, to prevent a short circuit. In addition, because
the at least one chip is disposed in the at least one ac-
commodate groove, the at least one chip may be pre-
vented from protruding beyond a contour of the substrate.
This avoids interference between the at least one chip
and the circuit board when the electronic element is con-
nected to the circuit board.

[0010] Optionally, an impedance matching circuit is
further included. The first input pad, the atleast one chip,
and the first output pad are connected through the im-
pedance matching circuit. In this way, impedance match-
ing is performed on an input, an output, or an interstage
of the at least one chip through the impedance matching
circuit, so that microwave signal energy is transmitted as
much as possible to another load that is on the at least
one chip or the circuit board and that is connected to an
output terminal of the electronic element.

[0011] Optionally, the at least one chip includes one
chip, and the impedance matching circuit includes a first
impedance matching circuit and a second impedance
matching circuit. The first input pad is connected to an
input terminal of the chip through the first impedance
matching circuit, and an output terminal of the chip is
connected to the first output pad through the second im-
pedance matching circuit. The firstimpedance matching
circuit matches output impedance of a load that is on the
circuit board and that is connected to the first input pad
to input impedance of the chip. The second impedance
matching circuit matches output impedance of the chip
to input impedance of a load that is on the circuit board
and that is connected to the first output pad. In this way,
all signals output by the load that is on the circuit board
and that is connected to the first input pad can be trans-
mitted to the chip, and all signals output by the chip can
be transmitted to the load that is on the circuit board and
thatis connected to the first output pad. Therefore, signal
reflection is reduced, and a loss of signal energy is re-
duced.

[0012] Optionally, the at least one chip includes two
chips, and the impedance matching circuit includes a first
impedance matching circuit, a secondimpedance match-
ing circuit, and a third impedance matching circuit. The
first input pad is connected to an input terminal of one
chip through the firstimpedance matching circuit. An out-
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put terminal of the chip is connected to an input terminal
of the other chip through the third impedance matching
circuit. An output terminal of the other chip is connected
to the first output pad through the second impedance
matching circuit. The first impedance matching circuit
matches output impedance of a load that is on the circuit
board and that is connected to the first input pad to input
impedance of the chip. The third impedance matching
circuit matches output impedance of the chip to input
impedance of the other chip. The second impedance
matching circuit matches output impedance of the other
chip to input impedance of a load that is on the circuit
board and that is connected to the first output pad. In this
way, all signals output by the load that is on the circuit
board and that is connected to the first input pad can be
transmitted to the chip, all signals output by the chip can
be transmitted to the other chip, and all signals output by
the other chip can be transmitted to the load that is on
the circuit board and that is connected to the first output
pad. Therefore, signal reflection is reduced, and a loss
of signal energy is reduced.

[0013] Optionally, a connection line among the first in-
put pad, the at least one chip, and the first output pad
includes a first part and a second part. The first part is
disposed on the surface of the dielectric layer facing away
from the heat dissipation layer, and the second part is
connected between the first part and the at least one
chip. The electronic element further includes an encap-
sulation layer, the encapsulation layer is disposed on the
first surface of the substrate, and the encapsulation layer
warps the at least one chip and the second part. In this
way, the chip and the second part are protected by using
the encapsulation layer, so that the second part is pre-
vented from being scratched and broken in a transport
process of the electronic element, and water and dust
are also prevented from touching the chip, thereby pro-
longing a service life of the chip.

[0014] Optionally, the encapsulation layer is disposed
on the first surface of the substrate by using a glue dis-
pensing process. When used for producing an encapsu-
lation layer, the glue dispensing process has high accu-
racy, so that the encapsulation layer does not cover the
first input pad and the first output pad, to avoid affecting
welding between the circuit board and each of the first
input pad and the first output pad.

[0015] Optionally, the at least one chip is a power am-
plifier chip.
[0016] Optionally, the at least one chip includes a plu-

rality of chips, and the plurality of chips are connected in
series between the firstinput pad and the first output pad.
[0017] According to a second aspect, some embodi-
ments of this application provide a circuit board with an
electronic element, including a circuit board and the elec-
tronic element described in any one of the foregoing tech-
nical solutions. A second output pad and a second input
pad are disposed on a first surface of the circuit board,
and the second output pad and the second input pad are
connected to a circuit of the circuit board. The electronic
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elementis located on a side of each of the second output
pad and the second input pad facing away from the circuit
board. A first surface of a substrate of the electronic el-
ement faces toward the circuit board. A first input pad of
the electronic element is directly welded to the second
output pad, and a first output pad of the electronic ele-
ment is directly welded to the second input pad.

[0018] Compared with that in the conventional tech-
nology, when the circuit board with an electronic element
provided in this embodiment of this application is at-
tached to a radiator by using the electronic element, heat
generated by at least one chip in the electronic element
during operation may be directly transferred to the radi-
ator by using the substrate. Therefore, the circuit board
with an electronic element has a short heat dissipation
path and high heat dissipation efficiency. In addition, the
first input pad and the first output pad are directly dis-
posed on the first surface of the substrate. The first input
pad, the at least one chip, and the first output pad are
sequentially connected. The electronic element is direct-
ly welded to the second output pad and the second input
pad of the circuit board by using the first input pad and
the first output pad. Therefore, there is no intermediate
connection structure between the first input pad and the
second output pad and between the first output pad and
the second input pad. A lead-out path of each of an input
terminal and an output terminal of the chip in the elec-
tronic element is short, and accuracy of the lead-out line
is high. Therefore, input/output impedance matching per-
formance of the electronic element can be effectively en-
sured.

[0019] Optionally, the electronic element includes an
impedance matching circuit. The first input pad, the at
least one chip of the electronic element, and the first out-
put pad are connected through the impedance matching
circuit. A groove is disposed on the circuit board opposite
to the impedance matching circuit, and the impedance
matching circuit is accommodated in the groove. In this
way, a distance between the impedance matching circuit
and stacked cabling in the circuit board is extended by
the groove, so that the stacked cabling in the circuitboard
does not affect the impedance matching circuit. In addi-
tion, the impedance matching circuit is avoided by the
groove, to avoid interference between the impedance
matching circuit and the circuit board.

[0020] Optionally, a metal shield layer is disposed on
both a side and a bottom of the groove. The metal shield
layer can shield and isolate the impedance matching cir-
cuit from the stacked cabling in the circuit board, to pre-
vent the impedance matching circuit from being affected
by the stacked cabling in the circuit board.

[0021] Optionally, a depth of the groove is 2 mm to 3
mm. When the depth of the groove is within this range,
the depth of the groove is moderate, so that the imped-
ance matching circuit can be avoided, and structural
strength of the circuit board and performance of the im-
pedance matching circuit can also be considered.
[0022] Optionally, the circuit board with an electronic
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element is a massive multi-input multi-output antenna
transceiver circuit board.

[0023] Accordingto athird aspect, some embodiments
of this application provide an electronic device, including
aradiator and the circuit board with an electronic element
described in any one of the foregoing technical solutions.
The radiator is located on a side of the electronic element
facing away from the circuit board. A surface of the elec-
tronic element facing away from the circuit board is at-
tached to a surface of the radiator. Alternatively, there is
a gap between a surface of the electronic element facing
away from the circuit board and a surface of the radiator,
and the gap is filled with a heat conducting material.
[0024] According to the electronic device provided in
this embodiment of this application, because the elec-
tronic device includes the circuit board with an electronic
element described in any one of the foregoing technical
solutions, the electronic device provided in this embodi-
ment of this application can resolve a same technical
problem and achieve a same expected effect as the cir-
cuit board with an electronic element described in any
one of the foregoing technical solutions.

[0025] Optionally, the electronic device is a wireless
base station.

BRIEF DESCRIPTION OF DRAWINGS
[0026]

FIG. 1 is a schematic diagram of a structure of an
electronic element in the conventional technology;
FIG. 2 is a schematic diagram of a first assembly
structure of an electronic element, a circuit board,
and a radiator in the conventional technology;

FIG. 3 is a schematic diagram of a second assembly
structure of an electronic element, a circuit board,
and a radiator in the conventional technology;

FIG. 4 is a schematic diagram of a third assembly
structure of an electronic element, a circuit board,
and a radiator in the conventional technology;

FIG. 5 is a schematic diagram of a structure of an
electronic device according to an embodiment of this
application;

FIG. 6 is a schematic diagram of a structure of a first
circuit board with an electronic element according to
an embodiment of this application;

FIG. 7 is a schematic diagram of a structure of a first
electronic element according to an embodiment of
this application;

FIG. 8 is a schematic diagram of a structure of a
second electronic element according to an embodi-
ment of this application;

FIG. 9 is a sectional view of the electronic element
shown in FIG. 8 along a section A-A;

FIG. 10 is a schematic diagram of a structure of a
third electronic element according to an embodiment
of this application;

FIG. 11 is a sectional view of the electronic element
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shown in FIG. 10 along a section B-B;

FIG. 12 is a schematic diagram of a structure of a
fourth electronic element according to an embodi-
ment of this application;

FIG. 13 is a sectional view of the electronic element
shown in FIG. 12 along a section C-C;

FIG. 14 is a schematic diagram of a structure of a
second circuit board with an electronic element ac-
cording to an embodiment of this application; and
FIG. 15 is a schematic diagram of a structure of a
fifth electronic element according to an embodiment
of this application.

Reference numerals:

[0027] O1-electronic element; 011-substrate; 012-
chip; 013-input pad; 014-output pad; 015-plastic pack-
aging layer; 011a-first surface of a substrate; 011b-sec-
ond surface of a substrate; 016-first metalized through
hole; 017-second metalized through hole; 02-circuit
board; 03-radiator; 1-radiator; 2-circuit board with an
electronic element; 21-circuit board; 21a-first surface of
acircuitboard; 211-second output pad; 212-second input
pad; 22-electronic element; 221-substrate; 221a-first
surface of a substrate; 2211-heatdissipation layer; 2212-
dielectric layer; 2213-accommodate groove; 221a1-area
on a surface of a heat dissipation layer opposite to an
accommodate groove; 221a2-side of an accommodate
groove; 221a3-surface of a dielectric layer facing away
from a heat dissipation layer; 222-first input pad; 223-
chip; 224-first output pad; 225-impedance matching cir-
cuit; 2251-firstimpedance matching circuit; 2252-second
impedance matching circuit; 2253-third impedance
matching circuit; 226-encapsulation layer; 23-groove;
100-connection line; 101-first part of a connection line;
and 102-second part of a connection line.

DESCRIPTION OF EMBODIMENTS

[0028] Embodiments of this application relate to an
electronic element, a circuit board with an electronic el-
ement, and an electronic device. The following briefly
describes concepts involved in the embodiments.
[0029] Anelectronicdeviceisadevice thathas anelec-
tronic circuit inside and a function by applying electronic
technology software.

[0030] A circuit board is a structure that is formed by
a dielectric layer and a line, a pad, and a through hole
that are disposed on the dielectric layer, and is configured
to implement interconnection between electronic ele-
ments to constitute an electronic circuit with a specific
function.

[0031] Electric polarization refers to a phenomenon
that a macroscopic electric dipole moment that is not
equal to zero is generated under an action of an external
electric field, thereby forming a macroscopic bound
charge.

[0032] A dielectric refers to a substance that can gen-
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erate an electric polarization phenomenon, including a
crystalline dielectric layer and an amorphous dielectric
layer, where a resistivity of the dielectric is usually high,
and the dielectric has insulation performance.

[0033] A dielectric layer is a layer structure formed by
a dielectric.

[0034] An electronic element is a basic element in an
electronic circuit, is usually individually encapsulated,
and has two or more pins.

[0035] Impedance matching circuit: Impedance
matching is a part of microwave electronics, is mainly
used on a transmission line, to achieve that all high-fre-
quency microwave signal can be transmitted to a load
point, and almost no signal is reflected back to a source
point, thereby improving energy efficiency.

[0036] In an electronic device such as a wireless base
station, with a high integrated high-density arrangement
of electronic elements on the circuit board, effective heat
dissipation needs to be performed on the circuit board
with an electronic element. In addition, accuracy of a
lead-out line of each of an input terminal and an output
terminal of a chip in the electronic element need to be
high, to ensure impedance matching performance of the
electronic element.

[0037] To achieve the foregoing two objectives, FIG.
5 is a schematic diagram of an electronic device accord-
ing to some embodiments of this application. The elec-
tronic device includes butis not limited to a wireless base
station. As shownin FIG. 5, the electronic device includes
a radiator 1 and a circuit board 2 with an electronic ele-
ment. The radiator 1 includes but is not limited to a fin
radiator and a refrigerant cooled radiator.

[0038] FIG. 6is a schematic diagram of a circuit board
with an electronic element according to some embodi-
ments of this application. The circuit board 2 with an elec-
tronic element is an electronic circuit structure with a spe-
cific function, for example, a massive multiple-input mul-
tiple-output (massive multiple-input multiple-output,
Massive MIMO) antenna transceiver circuit board in the
wireless base station. As shown in FIG. 6, the circuit
board 2 with an electronic element includes a circuit
board 21 and an electronic element 22.

[0039] FIG. 7 is a schematic diagram of an electronic
element 22 according to some embodiments of this ap-
plication. The electronic element 22 includes but is not
limited to a power amplifier module (power amplifier mod-
ule, PAM). As shown in FIG. 7, the electronic element 22
includes a substrate 221, and a first input pad 222, at
least one chip 223, and a first output pad 224 that are
disposed on a first surface 221a of the substrate 221.
The chip 223 includes but is not limited to a power am-
plifier chip. The first input pad 222, the at least one chip
223, and the first output pad 224 are sequentially con-
nected. The first input pad 222 and the first output pad
224 are directly disposed on the first surface 221a of the
substrate 221. A surface of the first input pad 222 facing
away from the substrate 221 and a surface of the first
output pad 224 facing away from the substrate 221 con-
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stitute a partial area of an outer surface of the electronic
element 22.

[0040] It should be noted that the first input pad 222
and the first output pad 224 are directly disposed on the
first surface 221a of the substrate 221, that is, the first
input pad 222 and the first output pad 224 are directly in
contact with and fastened to the first surface 221a of the
substrate 221. There is no intermediate connection struc-
ture between the first input pad 222 and the first surface
221a of the substrate 221 and between the first output
pad 224 and the first surface 221a of the substrate 221.
[0041] It should be noted that the surface of the first
input pad 222 facing away from the substrate 221 and
the surface of the first output pad 224 facing away from
the substrate 221 constitute a partial area of the outer
surface of the electronic element 22. Therefore, the sur-
face of the first input pad 222 facing away from the sub-
strate 221 and the surface of the first output pad 224
facing away from the substrate 221 are disposed to be
exposed. That is, the surface of the first input pad 222
facing away from the substrate 221 and the surface of
the first output pad 224 facing away from the substrate
221 are not covered.

[0042] The atleast one chip 223 may include one chip
223, or may include a plurality of chips 223, which is not
specifically limited herein. In some embodiments, the at
least one chip 223 includes a plurality of chips 223, and
the plurality of chips 223 are connected in series between
the first input pad 222 and the first output pad 224.
[0043] As shown in FIG. 6, a second output pad 211
and a second input pad 212 are disposed on a first sur-
face 21a of the circuit board 21. The second output pad
211 and the second input pad 212 are connected to a
circuit of the circuit board 21. The electronic element 22
is located on a side of each of the second output pad 211
and the second input pad 212 facing away from the circuit
board 21. The first surface 221a of the substrate 221 of
the electronic element 22 faces toward the circuit board
21. The first input pad 222 of the electronic element 22
is directly welded to the second output pad 212, and the
first output pad 224 of the electronic element 22 is directly
welded to the second input pad 211.

[0044] It should be noted that the first input pad 222 of
the electronic element 22 is directly welded to the second
output pad 212, that s, the first input pad 222 of the elec-
tronic element 22 is directly in contact with and welded
to the second output pad 212. There is no intermediate
connection structure between the first input pad 222 of
the electronic element 22 and the second output pad 212.
[0045] Similarly, the first output pad 224 of the elec-
tronic element 22 is directly welded to the second input
pad 211, that is, the first output pad 224 of the electronic
element 22 is directly in contact with and welded to the
second input pad 211. There is no intermediate connec-
tion structure between the first output pad 224 of the elec-
tronic element 22 and the second input pad 211.

[0046] As shownin FIG. 5, the radiator 1 is located on
a side of the electronic element 22 facing away from the
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circuit board 21, and a surface of the electronic element
22 facing away from the circuit board 21 is attached to a
surface of the radiator 1.

[0047] Alternatively, there is a gap between a surface
of the electronic element 22 facing away from the circuit
board 21 and a surface of the radiator 1, and the gap is
filled with a heat conducting material 3. The heat con-
ducting material 3 includes but is not limited to thermally
conductive silicone and thermal silica gel.

[0048] In this way, heat generated by the at least one
chip 223 in the electronic element 22 during operation
can be directly transferred to the radiator 1 by using the
substrate 221. Therefore, a heat dissipation path of the
circuit board 2 with an electronic element is short, and
heat dissipation efficiency is high.

[0049] In addition, the first input pad 222 and the first
output pad 224 are directly disposed on the first surface
221a of the substrate 221. The first input pad 222, the at
least one chip 223, and the first output pad 224 are se-
quentially connected. The electronic element 22 is direct-
ly welded to the second output pad 212 and the second
input pad 211 of the circuit board 21 by using the first
input pad 222 and the first output pad 224. Therefore,
there is no intermediate connection structure between
the first input pad 222 and the second output pad 212
and between the first output pad 224 and the second
inputpad 211. Alead-out path of each of an inputterminal
and an output terminal of the chip 223 in the electronic
element 22 is short, and accuracy of the lead-out line is
high. Therefore, input/output impedance matching per-
formance of the electronic element 22 can be effectively
ensured.

[0050] To enable the substrate 221 to transfer the heat
generated by the chip 223 during operation to the radia-
tor, in some embodiments, as shown in FIG. 8 and FIG.
9, the substrate 221 includes a heat dissipation layer
2211 and a dielectric layer 2212 that are stacked. A ma-
terial of the heat dissipation layer 2211 includes but is
not limited to aluminum-based metal and copper. The
dielectric layer 2212 has insulation performance. At least
one accommodate groove 2213 is disposed on the die-
lectric layer 2212. The accommodate groove 2213 pen-
etrates the dielectric layer 2212. An area 221a1 that is
on a surface of the heat dissipation layer 2211 and that
is opposite to the accommodate groove 2213, a side
221a2 of the accommodate groove 2213, and a surface
221a3 of the dielectric layer 2212 facing away from the
heat dissipation layer 2211 constitute the first surface
221a of the substrate 221. The at least one chip 223 is
disposed in the at least one accommodate groove 2213
and is fastened in the area 221a1 that is on the surface
of the heat dissipation layer 2211 and that is opposite to
the accommodate groove 2213. The first input pad 222
and the first output pad 224 are disposed on the surface
221a3 of the dielectric layer 2212 facing away from the
heat dissipation layer 2211.

[0051] In this way, because heat conducting perform-
ance of the heat dissipation layer 2211 is good, the heat
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generated by the at least one chip 223 during operation
may be rapidly transferred from the heat dissipation layer
2211 to the radiator. This improves heat dissipation per-
formance of the electronic element 22. In addition, be-
cause the dielectric layer 2212 has the insulation per-
formance, the dielectric layer 2212 may implement insu-
lation isolation between the first input pad 222 and the
heat dissipation layer 2211, between the first output pad
224 and the heat dissipation layer 2211, and between
the heat dissipation layer 2211 and a connection line
among the first input pad 222, the at least one chip 223,
and the first output pad 224, to prevent a short circuit. In
addition, because the at least one chip 223 is disposed
in the at least one accommodate groove 2213, the at
least one chip 223 may be prevented from protruding
beyond a contour of the substrate 221. This avoids inter-
ference between the at least one chip 223 and the circuit
board when the electronic element 22 is connected to
the circuit board 21.

[0052] When the electronic element 22 operates under
a microwave signal, to reduce input reflection and output
reflection ofthe atleast one chip 223 to enable microwave
signal energy to be transmitted as much as possible to
another load that is on the at least one chip 223 or the
circuit board and that is connected to an output terminal
of the electronic element 22, in some embodiments, as
shown in FIG. 10 or FIG. 11, an impedance matching
circuit 225 is further included, and the first input pad 222,
the at least one chip 223, and the first output pad 224
are connected through the impedance matching circuit
225. A structure of the impedance matching circuit 225
includes but is not limited to an electronic circuit formed
by connecting a microstrip and an electronic element.
[0053] In this way, impedance matching is performed
on an input, an output, or an interstage of the atleastone
chip 223 through the impedance matching circuit 225, so
that the microwave signal energy is transmitted as much
as possible to the another load that is on the at least one
chip 223 or the circuit board and that is connected to the
output terminal of the electronic element 22.

[0054] The structure of the impedance matching circuit
225 may be described in detail by using the following two
examples:

[0055] Example 1: As shown in FIG. 10 and FIG. 11,
the at least one chip 223 includes one chip 223, and the
impedance matching circuit 225 includes a first imped-
ance matching circuit 2251 and a second impedance
matching circuit 2252. The firstinput pad 222 is connect-
ed to an input terminal of the chip 223 through the first
impedance matching circuit 2251, and an output terminal
of the chip 223 is connected to the first output pad 224
through the second impedance matching circuit 2252.
The firstimpedance matching circuit 2251 matches out-
put impedance of a load that is on the circuit board and
that is connected to the first input pad 222 to input im-
pedance of the chip 223. The second impedance match-
ing circuit 2252 matches output impedance of the chip
223 to input impedance of a load that is on the circuit
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board and that is connected to the first output pad 224.
[0056] In this way, all signals output by the load that is
on the circuit board and that is connected to the firstinput
pad 222 can be transmitted to the chip 223, and all signals
output by the chip 223 can be transmitted to the load that
is on the circuit board and that is connected to the first
output pad 224. Therefore, signal reflection is reduced,
and a loss of signal energy is reduced.

[0057] Example 2: As shown in FIG. 12 and FIG. 13,
the at least one chip 223 includes two chips 223, and the
impedance matching circuit 225 includes a first imped-
ance matching circuit 2251, a second impedance match-
ing circuit 2252, and a third impedance matching circuit
2253. The first input pad 222 is connected to an input
terminal of one chip 223 through the first impedance
matching circuit 2251. An output terminal of the chip 223
is connected to an input terminal of the other chip 223
through the third impedance matching circuit 2253. An
output terminal of the other chip 223 is connected to the
first output pad 224 through the second impedance
matching circuit 2252. The first impedance matching cir-
cuit 2251 matches output impedance of a load that is on
the circuit board and that is connected to the first input
pad 222 to input impedance of the chip 223. The third
impedance matching circuit 2253 matches outputimped-
ance of the chip 223 to inputimpedance of the other chip
223. The second impedance matching circuit 2252
matches output impedance of the other chip 223 to input
impedance of a load that is on the circuit board and that
is connected to the first output pad 224.

[0058] In this way, all signals output by the load that is
on the circuit board and that is connected to the firstinput
pad 222 can be transmitted to the chip 223, all signals
output by the chip 223 can be transmitted to the other
chip 223, and all signals output by the other chip 223 can
be transmitted to the load that is on the circuit board and
that is connected to the first output pad 224. Therefore,
signal reflection is reduced, and a loss of signal energy
is reduced.

[0059] The circuit board 21 is stacked by a plurality of
circuit board units, and cabling is disposed on each circuit
board unit. In some embodiments, as shown in FIG. 14,
a groove 23 is disposed on the circuit board 21 opposite
to the impedance matching circuit 225, and the imped-
ance matching circuit 225 is accommodated in the groove
23. Therefore, it is avoided that performance of the im-
pedance matching circuit 225 is affected by stacked ca-
bling in the circuit board 21 due to an excessively close
distance between the impedance matching circuit 225
and the stacked cabling in the circuit board 21 when the
electronic element 22 is connected to the circuit board
21, or interference between the impedance matching cir-
cuit 225 and the circuit board 21 generated when the
electronic element 22 is connected to the circuit board
21 is avoided.

[0060] In this way, a distance between the impedance
matching circuit 225 and the stacked cabling in the circuit
board 21 is extended by the groove 23, so that the
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stacked cabling in the circuit board 21 does not affect the
impedance matching circuit 225. In addition, the imped-
ance matching circuit 225 is avoided by the groove 23,
to avoid interference between the impedance matching
circuit 225 and the circuit board 21.

[0061] In order to further avoid that the impedance
matching circuit 225 is affected by the stacked cabling in
the circuit board 21 when the electronic element 22 is
connected to the circuitboard 21, in some embodiments,
a metal shield layer is disposed on both a side and a
bottom of the groove 23. The metal shield layer can shield
and isolate the impedance matching circuit 225 from the
stacked cabling in the circuit board 21, to prevent the
impedance matching circuit 225 from being affected by
the stacked cabling in the circuit board 21.

[0062] A depth of the groove 23 may be 1 mm, 2 mm,
3 mm, or the like. This is not specifically limited herein.
Specifically, a comprehensive design may be performed
based on a height of the impedance matching circuit 225
protruding beyond the first surface 221a of the substrate
221, a structural strength requirement of the circuit board
21, and an influence of the depth of the groove 23 on the
performance of the impedance matching circuit 225.
Therefore, the groove 23 can accommodate the imped-
ance matching circuit 225, structural strength of the cir-
cuit board 21 is ensured, and an influence of the stacked
cabling in the circuit board 21 on the performance of the
impedance matching circuit 225 is weakened as much
as possible. In some embodiments, as shown in FIG. 14,
the depth d of the groove 23 is 2 mm to 3 mm. When the
depth d of the groove 23 is within this range, the depth
of the groove 23 is moderate, so that the impedance
matching circuit 225 can be avoided, and the structural
strength of the circuit board 21 and the performance of
the impedance matching circuit 225 can also be consid-
ered.

[0063] As shown in FIG. 8 and FIG. 9, on the first sur-
face 221a of the substrate 221, a connection line 100
between the firstinput pad 222, the atleast one chip 223,
and the first output pad 224 includes a first part 101 and
asecond part 102. Insome embodiments, the connection
line 100 is the impedance matching circuit 225 shown in
FIG. 10 to FIG. 13. The first part 101 is disposed on the
surface 221a3 of the dielectric layer 2212 facing away
from the heat dissipation layer 2211. The second part
102 is connected between the first part 101 and the at
least one chip 223, and the second part 102 is suspend-
ed. The first part 101 is supported by the dielectric layer
2212, and is not easily scratched and broken by an ex-
ternal force in a process of moving the electronic element
22. However, because of suspension setting and a low
strength of the connection line, the second part 102 is
easily scratched and broken by an external force in the
process of moving the electronic element 22. In addition,
if the chip 223 is disposed to be exposed, in a long time
transportation or storage process, the chip 223 may be
eroded by water and dustinthe air. Consequently, a serv-
ice life of the chip 223 is shortened.
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[0064] Toresolve the foregoing problems, in some em-
bodiments, as shown in FIG. 15, the electronic element
22furtherincludes an encapsulation layer 226. A material
of the encapsulation layer 226 is an insulating material,
including but not limited to epoxy and silicone plastics.
The encapsulation layer 226 is disposed on the first sur-
face 221a of the substrate 221, and the encapsulation
layer 226 warps the atleast one chip 223 and the second
part 102.

[0065] In this way, the chip 223 and the second part
102 are protected by using the encapsulation layer 226,
so that the second part 102 is prevented from being
scratched and broken in a transport process of the elec-
tronic element 22, and water and dust are also prevented
from touching the chip 223. This improves a product rate
of the electronic element 22 in a processing and assem-
bly process. The chip 223 is prevented from being eroded
by external moisture and another factor, to ensure relia-
bility of an electronic element product for long-term use.
[0066] The encapsulation layer 226 may be disposed
on the first surface 221a of the substrate 221 by using a
wrapper, or may be disposed on the first surface 221a
of the substrate 221 by using a glue dispensing machine,
which is not specifically limited herein. In some embod-
iments, the encapsulation layer 226 is disposed on the
first surface 221a of the substrate 221 by using a glue
dispensing process. When used for producing the en-
capsulation layer 226, the glue dispensing process has
high accuracy, so that the encapsulation layer 226 does
not cover the first input pad 222 and the first output pad
224, to avoid affecting welding between the circuit board
and each of the first input pad 222 and the first output
pad 224.

[0067] It should be noted that when the electronic el-
ement 22 having the encapsulation layer 226 is installed
on the circuit board 21, the encapsulation layer 226 is
accommodated in the groove 23, to avoid the encapsu-
lation layer 226 by using the groove 23, to prevent inter-
ference between the encapsulation layer 226 and the
circuit board 21.

[0068] In the descriptions of this specification, the spe-
cific features, structures, materials, or characteristics
may be combined in an appropriate manner in any one
or more of the embodiments or examples.

[0069] Finally,itshould be noted thatthe foregoing em-
bodiments are merely intended for describing the tech-
nical solutions of this application, but not for limiting this
application. Although this application is described in de-
tail with reference to the foregoing embodiments, per-
sons of ordinary skill in the art should understand that
they may still make modifications to the technical solu-
tions described in the foregoing embodiments or make
equivalent replacements to some technical features
thereof, without departing from the spirit and scope of
the technical solutions of embodiments of this applica-
tion.
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Claims

1. An electronic element, comprising a substrate and
a first input pad, at least one chip, and a first output
pad that are disposed on a first surface of the sub-
strate, wherein the first input pad, the at least one
chip, and the first output pad are sequentially con-
nected, the first input pad and the first output pad
are directly disposed on the first surface of the sub-
strate, and a surface of the firstinput pad facing away
from the substrate and a surface of the first output
pad facing away from the substrate constitute a par-
tial area of an outer surface of the electronic element.

2. Theelectronic elementaccording to claim 1, wherein
the substrate comprises a heat dissipation layer and
a dielectric layer that are stacked; and
at least one accommodate groove is disposed on
the dielectric layer, the accommodate groove pene-
trates the dielectric layer, an area that is on a surface
of the heat dissipation layer and that is opposite to
the accommodate groove, a side of the accommo-
date groove, a surface of the dielectric layer facing
away from the heat dissipation layer constitute the
first surface of the substrate, the at least one chip is
disposed in the at least one accommodate groove
and is fastened in the area that is on the surface of
the heat dissipation layer and that is opposite to the
accommodate groove, and the first input pad and
the first output pad are disposed on the surface of
the dielectric layer facing away from the heat dissi-
pation layer.

3. The electronic element according to claim 2, further

comprising an impedance matching circuit, wherein
the first input pad, the at least one chip, and the first
output pad are connected through the impedance
matching circuit.

4. The electronic element according to claim 2 or 3,

wherein a connection line among the first input pad,
the at least one chip, and the first output pad com-
prises a first part and a second part, the first part is
disposed on the surface of the dielectric layer facing
away from the heat dissipation layer, and the second
part is connected between the first part and the at
least one chip; and

the electronic element further comprises an encap-
sulation layer, the encapsulation layer is disposed
on the first surface of the substrate, and the encap-
sulation layer warps the at least one chip and the
second part.

5. The electronic element according to claim 4, wherein
the encapsulation layer is disposed on the first sur-
face of the substrate by using a glue dispensing proc-
ess.
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The electronic element according to any one of
claims 1to 5, wherein the atleast one chip is a power
amplifier chip.

The electronic element according to any one of
claims 1to 6, wherein the at least one chip comprises
a plurality of chips, and the plurality of chips are con-
nected in series between the first input pad and the
first output pad.

A circuit board with an electronic element, compris-
ing a circuitboard and the electronic element accord-
ing to any one of claims 1 to 7, wherein a second
output pad and a second input pad are disposed on
a first surface of the circuit board, the second output
pad and the second input pad are connected to a
circuit of the circuit board, the electronic element is
located on a side of each of the second output pad
and the second input pad facing away from the circuit
board, a first surface of a substrate of the electronic
element faces toward the circuit board, a first input
pad of the electronic element is directly welded to
the second output pad, and a first output pad of the
electronic element is directly welded to the second
input pad.

The circuit board with an electronic element accord-
ing to claim 8, wherein the electronic element com-
prises an impedance matching circuit, and the first
input pad, at least one chip, and the first output pad
of the electronic element are connected through the
impedance matching circuit; and

a groove is disposed on the circuit board opposite
to the impedance matching circuit, and the imped-
ance matching circuit is accommodated in the
groove.

The circuit board with an electronic element accord-
ing to claim 9, wherein a metal shield layer is dis-
posed on both a side and a bottom of the groove.

The circuit board with an electronic element accord-
ing to claim 9 or 10, wherein a depth of the groove
is 2 mmto 3 mm

The circuit board with an electronic element accord-
ing to any one of claims 8 to 11, wherein the circuit
board with an electronic element is a massive multi-
input multi-output antenna transceiver circuit board.

An electronic device, comprising a radiator and the
circuit board with an electronic element according to
any one of claims 8 to 12, wherein the radiator is
located on a side of the electronic element facing
away from the circuit board; and a surface of the
electronic element facing away from the circuit board
is attached to a surface of the radiator, or there is a
gap between a surface of the electronic element fac-
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ing away from the circuit board and a surface of the
radiator, wherein the gap is filled with a heat con-
ducting material.
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